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20 S 29.000 

39 s 39.000 

0 2i 0 SI 

I^AFg^Sl 19 m 717.000 SI 

785.000 B 

[g^AHW] 1. i2^^/H- S All Ai (£2 LIS 
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•^l^ T^til^ ^ ^sfl^l 1-^; ^7] ^1^-^^ ^^^^ c-11 o] E] ^-^ ; ^7] dl 

olE^tH>i-^SJ|- Sl^^ olelWll- 5L^^>^ ^7] ^ o]^<^] 
H 4 
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D)lS-e) -^1- ^wlt!" 7j--n-^^l i^lS-e^ ^^KFerroelectric Memory Device 
Comprising Extended Memory Region} 

o — ^ • 

£ 9vfl:^l £ 16^ ^ ^^^] ^-*a=t!- T^^^^ -^7> ^ <H 
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1- M-El-^ 



£ 22 141^1 £ 24^ ^ <a^Ald^l<i11 o^tb ECC ^l<H-¥-^ 



<i6> ^ 7<J--n-^^l ^1-2-^1 (Ferroelectric Memory Device)<^l ^^S.^ 

^^1 f^sfl^ ^l-S-S] ^ c]w>ol>, :f-:iz)- ^7}^<^ 

<17> <^ti]:^^S °il-2-S^ ^, FeRAMCFerroelectric Random Access Memory)-c: 

DRAM(Dynamic Random Access Memory) ^^^^ tHolEi^-ls^ ^£1- ^JL ^H^lofl^ 

<18> FeRAM^ DRAM31- T^S^ ^/^}^ 7l^di^>S>H ^flsfl^lB^^ ^fl^S. 7^-^-^ 



A>-g-^H 7j-a-^^l2l ^>^^<?1 ol^t!- ^o]"^. <5l4 ^-^ 
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<19> £ 1^ *l>iEllelAl^ ^^1- M-Ei-^ HH^i^ 

^Tllofl ^71^ ^l7l*Vcle1-£ ^-^ ^^11^ "^1 

<2o> s. 2^ 7j-o.;^^i DflS-e)^ 4# M-Bl-'d ^^]^. :£2<^1 £^1^ '^l^ 

^^S. wlHel-'y BL<^1 ^^^slJi. m^V^Vfe ^^^^l-^l WL^l 

PL<^1 ^I^^IH^ "^^^^ wlHe1-'a<^l ^S^^li-^ H^^l^ 

<2i> olsq. v\]3.^ ^7^9] z^]o]B\ <a#^ -^^^ ^■%-3]r i3a^ ^J- 

^]S.^ i^>^ 21-<^1H M-^^^ El-oli^j£olJl, £3b^ -S-^^ 

<22> H 3a«^l ^d^*>^, ^^<^l^i ^y^l-slfe ^ <?I<H1^11: 

CSBpad7> ^l-oHiA^ s.^s. %^^^^Ji. ^^1<^1 eV<^lB ^S. WEBpadl- ^VojoiiA-l 

<23> ^<^1 "1"^ ^7l tilH2l-^<=Hl "^>*^1" ^71-^1-ji Irefl 



Aij:^ <y7K>tJ^ l-efl<^lB e1-^<Hl^ "t}o]" 917}'^^. 
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CSBpad* "5V<^1"<H1>H sfl'a- = ^^s]7l oj^o]] s.€r 

-id^^ l-efl'^lH "^■<^]" 91^^}'=^ ^1S.e1<^1 ^i^^ S.2\^ 

^^d\] Als. #^^>7ll ^c>l ^^ofl^^ "1" lE^ "0"^ ^^1^^1-711 

;g *ll^^>:n:, c-11^lEi7> 4^51^1 ^-f^ aofl^i ^^^^ ^(l^tbcl-. 

^^^o] ^3]^ %n^\JL, ^^^^] ^^S]^ S.^^ "0"-^ 

^^^Cf. o]Si\- :^ol, «^flH<^l^-1 t-l]olBll- ^'^]^ €2fl^ tllolEil- ^^^V-^ 

<28> f^Eflsl Pfls-el ^^1^ cltiVoi^; o>oicl, ;tils:SlA> 3.^, ^ je.'?]: s:^ ^4 
y^^^^t}7] ^^flA-i Diis-e^ i>)«-si 7l^ ^'^«fl<^> &^1^<^1 ^Si^-. 
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<29> ^efl^ ^3L^ ^^Hl'^i^ oflS-el ^^1* ^2}-s>c^ A>-g-s>^ £.f^<^l 

^A^^].^ 51)1^ ^6|1 tfltt ^^^^ '^]^^^] ECCCError Correcting Circuit) 

♦ '"•V-g-^V^l **>7fl ^V^M- o)l2-el ^^1^ S]^d\] 311 

1=1-. 

<3o> ^ ^'^•^l^ife ^2fl ^^1^* «M^>:a>^l- 

o:|gl]o] ^^oi ^A^3!\. 7l^^^^ ^^*>^1 ^1=1-. nl-Sl-^i i^lS-B^ ^1- ^l^H^Vfe ^ 

0.011 f^Bfl^ ZLtflS. ol-§-^ 4^ ^^tt ^^fl^ii?]: liio^ 

<3i> SEtt. ^ ^^<^l^1fe ECCCError Correcting Circuit) >11<>1-t-1- ^3.B\ ^^]<^] ifl^ 

Al^t^oil ^^^<^ ^l-§-s^>fe ^^S^l-^ ^1^ iflt!: T^^ll- n^^*>:£^ 

<32> ^ oflas] ^ti]^ 7j-4^^1 i3ll2.a^ ^^Ife 1^1^ 

014 o^;i£)Dl 4n^7flsl c^-^ ^o] <^^^ ^^7flsi A^ti. til Bel-"?! -^s. «lHel- 

^wltV -i 1:^; >^7l '{d^ Si^S]^ t-ll o] E-1 tt] ; >^7l tfl 
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olE-lBl>i^S!V <^^^ -a^'S^ slS.-^; 'i 1:-^ 

<35> ^ ^i^oll ^^1^ 3.7]] ^ '=^^(1), CllolE^Bl^-f (40), 

^ ^]'^ <^^(2), ^ ^3.^ ;^lol^(200)^ 

<36> >i ^91 alHel-<?I ^-'a ;^H-^(20). € 'Hsll<=>l 1:^(10), ^l-2-e1 

^(100). ^ ^H-^(30)7V ^ tilBe1-<y* ^91 ^]^^ 

SLsl ^(100)^ 7l^^ o.^ ^iti. € 1:^:4 ^^^1-711 ^^^^4. ^1^-^(30)^ 
<37> o^-^^ ;^]oi eg ^(2)^ ^-i- <^fl^ «H5ll<^l(50), el^el-olH ^1<H-t-(60), ^ cfl 
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^ >a:i 'SH- <H ell (50)1- ^-B-*><^ ^^]^] wl5£l(70)S. 

elloKSO)^ t-iioiEl* ^-^*>°i ol» -S-^ -i'^l ^•l^^-^s.'Wl b1 ^ ofl a-^ 

<38> Dlls-s^ ;Hlol^(200)^ ^^<Hl^i c^S^^H ^ 
(100)1- 

<39> S. 5^ wlHcl-^ ^l*H-T-(20)^ ^^^S.olcf. Piio] HlHe^-^ 4 

<H^(20)^ He):^V^l ^1«H^:^(MBPUC)<^1 ^^^H wlHel-^^ Vpp(Vcc)^ 

<40> £ 6^ ^1^^(30)5] ^^^£014. ;^l<H-T-(30)^ 5^:^ ^ 

a|-o]H ^2]-oi]Al ^lc>lAi^(csN. CSP)<>11 -§-^s^V'^ ^1^ c-]l o] >i e^-o]^ <a 

<4i> 7^ ^ ^x^o|l o]^ y^-^^^] ^3.^ ^p^]^ ^ o^eflol ^s.(io)oii A^a. 

<n>)^ wfl^l^m ^^}^ ^-^1- «lHe}ol(Open BL) «o^^2l ^^^o]e\ ^■ 

Jl(i7a), ^;^>^ ^4-1- 1-^-^ wlH^l-^ (Folded BL) «o^^ole}- ^cf(S7b). 

T^B. wlBe)-^ «J-^oi]A-l^ ^7fl^ i^l<a tilBel-^(MBL)<^l cfl-§-t!:i=f. -£7b ^^1^ H7a 
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0:1 o.^ aVofl cfl-g-t!:ii|-(7l^ . ^1* ^1^3^>J1 ^^l^<y -g-^^ "^T.}?} 

<43> A^H. 4 1:^^ ^4 ^^:^2l-tl(WL<n>) ^ 1-511<^1B e|-^(PL<n>)<^l 4^^711 

(SBD^I ^^flicto] <a^S]Jl =efl<?lol Dfloi i3]:e5^.o1(mbl)<^1 2:^-§- NMOS H 

^;^liEl(Nl), 7flolH<='11 ;^]<>l^Jl(MBSW)7l- <^^^Ji S^-§- NMOS B^^l 

^ NMOS H^^I^eKNS). TllolEofl /^l'^^^(SBSW2)7> <^^^51 ^^7} A^ti. tije 

el-<y(SBL)sl 7^]2^o\] o^^£]ji ^efl<a«^l ^l<H^Jl(SBPU)<^l NMOS H^^l^^t^ 

(N4); ^ 711<^1H<^1 ^l<>l^:s:(SBSWl)7V oi^slJi ^£ll'y<5l wlHe^-^(MBL)<Hl <a^^ 
Jl 4i^7l- Alti. tilHHl-'?l(SBL)^ ^12^<^1 NMOS B.^^l^tKN5)S 

<44> tilHe}-<?l(MBL)^l^ ^^7fl2l A-^ti. tilH2l-^(SBL)ol ^^^cf. ^ 

^-f<^lfe 40] c^^^ tilBsl-'yCSBL)'?]: ^1*?! wIbh^-^CMBL)*^! ^^s] 

SBSWH ^sfl ^sj^i^. 
<45> -i-cf^ NMOS H.^^liB-i(N3)fe ^l^^J: SBPD71- ^^^sj-sl^g ^]M. ^]^^9liSBL)^ 

<46> >iH<Os SBPU^ 'Hja tilHe1-<?l(SBL)<Hl ^-^ 2:^s^>^ <5d:&«^li^. :n. 
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<47> SBSWl, SBSW2^ SBPUfi]- tilHe1-<?l(SBL) ^V*^!^ ^S. S.^-^ 2:^s>^ ^l^H ^ 

<48> A^ti. t3lee:i.oi(SBL)^ NMOS B^^I^^ieUNI)^ 7]1o1h<^1 ^^sjo^ v\]o] HjEel-^ 
(MBL)^ ^dl^J ^^a-^ A^a. ^^l^*?! -f-^ «J-^<^1 cfl^fl^-l^ ^^^V 

<49> i Safe ^ ^'^<^1 ^tt ^l-§-€ ^iw- 21-^1 

e^l^lH e|-tl(PL)ol sjji, ^ofl ;^-1^sl<H SI'S ^^>7> tilHe^-^-2.S. <il-^*H 

c-flolEiS ^^1*>7)1 ^cV(t2, t3). 

tilH2+^(SBL)^ ^"^-S "s->ol" ell^to] NMOS H^^l^^iE] (N1)<^1 Jl=. 
"^1^ wlHsl-<el(SBL)£. ^B-S. NMOS (N1)<^1 Jl^fe ^^7> 

Sic]-. 
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<52> t4 'iH ^iii^* -^^ SBPU7> -B-^l^l^ ^Efl<^lA-l 

SBSW21- "^>ol"S. M€^liBHN4)^ 7llolB.<4 JBeH^I a]-o1o^ y]/.^ ^fl 

sflAjE-loil ;$i^>7l- t5 SBPU* "-Sl-ol"^ ^>i^ ^7] ^sHl ^tt 

^^^V'?]:^ SBSW2, ^iti. a] :e 2:1.01 (SBL), ^ ^^:Be}-<^l(WL)^ ^^7> -^^^€1=^-. t5 ^ 

<53> i?]:<^ tH5S]# -^^ i3fl<il HlB.E)-ol(MBL)<^l iit^l "O'"?! ^-f^^l SBSWl^ 

1:>^^^^>J1 SBSW2S ^. l-efl^lH e^-^(PL)^ "t}o]"S. t}^ 

(SBL)Sl ^^7> "S.^"7> Sl^S. ^ol] ^^^5l<H ^'^ ^*l-7> ^i-a HlE£^ol(SBL)-2-^ ^1 

o.ofl^ 1-allolH el-*y(PL) ^ tilHsl-^(SBL)^ ^'^<=>] S.^ "^}o]"7} b\s.S. t5 ^ 
<54> £ 8bfe ^ ^^<=H1 ^tt ^J-n-^^fl ^lasl ^^Hl A>.§-^ A^ti. ^^oflA^o^ Els. 
<55> t2, t3 ^tt-B: T^^'^l'^ t5 "1"* T^^^l^. t6 

<56> t2 vfl^^l t4 ^^-B: S.9<H1 tfltt -i^s]- -^^^Vcf. cfi?]: ^<^1^ ^ 
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^lofl "1"^ "0"^ t6 4^ ^7] 

<57> s. 9^ ^ °fl2.e1 ^(100)^ ^11 ^^Hl^l ^ 

<^]6\]A^ ^^j- ^]3.^ ^(100)^ ^i-a ^ ^mzi)^ ^"^^^ ^^1 -i 

<58> £. 10^ ^ ^tt ^I2.el -^(100)^ ^^1^1^ -^Ml Sj^iolcf. ^ 

^^^€4. 1:^(21)01 S.^ ""^^91 ^1-2-2^ -^(100)£ 

^s. b]^eJ^o] o.^ 10a) ^iw. € #^(21)<il HlH5l-<y 

;^j^ofl^ ^^g- v\]3.^ -^(100)5. 10b). ^1 

S-e) ^(100)^ S^10<^] 1:^* ^T^7fl S.^^ ^ 9X^. 

<59> £ 11^ ^ ^]S.^ ^(100)^ ^12 ^^^£014. ^ 

^]S.B] ^(100)^ ^ija ^m21)^ ^^^4 ^"^^V^. 4^?]: ^^J- € 

<^^(iio)'>il s.^^ 7fl^7> A^ti. ^s.(2i)o]i 7ii^:e.cf 

^cf. ^^tb ^ tfl^ofl^ olofl cfl-g-^V^ -g-^^ c-lDl ^3il]AlEKl20)l- 

<60> s. 12^ ^ ^^<^1 T^lS.5l -¥-(100)^ ^^]^]^ ^S.S.o]t\. A| 

ja >i «-s.(2i)o] ^§ HlHab^ IJ"^^ °11-2-e^ -^(110)£ ajee^oi 

y^-ii^S. ^>^^£lJl(iE12a) ^iw- ^ 1:^(21)01 l-t^.^ HlB5l-<y «c^^<el ^^d" 
D|lS.5l -^(lOO)S. wlEB^-ol «d-^o.^ ^>^d€tq-(S.l2b). 
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<61> i 13^ ^ ^v^d\] v\]3_;s] ^(100)^1 A]3 ^>^^£o]cf. ^ 

^]3L^ -^(lOO)oll ^^^^] ^ell- B^^'^^l € *^^(130):3}- 
(110)1- ^^^1 

<62> s. 14^ ^ ^t^ofl o^tl: ^S.i] -^(100)^ 43 ^^Hl^ ^a-^fl 5l5.£c>lcf. 

l-^(21)<5l -2.^ Ij-<^?1 ^]S.^ -^(100)£ HlBe}^ 

-^(lOO)S. tilHe^-*?! 1}-^^^ T^'^^€i=1-(S.14b). 

<63> s. 15^ ^ ^^<H1 Plla.e^ -^(100)^ ^14 ^^1<^]^ ^M] ^SSojcf. ^ 

(130)0)1 ^^^>J1. -i*^ € <=g^(110)<^l ^^*>JL, ^1 41:^ 

c^D] 7l3fl^lEl(120)S cfl^jttcf. 
<64> £ 16^ ^ i^-^oil ^tt ^IS-Sl -^e] ;5ll4 ^^Hls] slS-H^^lt:]-. ^i^. 

1:^(21)01 alH2l-^ «i-^<y ^-^^ll^ ^^J- t.fl2.el -^(100)£ «lH5l-<il 

^^^£lJL(£16a) ^ia. € l-^(21)'5l €t^^ olHef^l ^4-^11^ oils 

el -^(lOO)H wlBe}^ T^^^€T=l-(£.16b). 

<65> £ 17^ oflS-el -^(lOO)ofl el^a^^l € '^i^ (130)32]- 4 "^^(110)01 i 

°llS-el -^(lOO)s] Hj-i^^ M-Bfvfl^ «.^5^olcf. ^ ^.^^ o. 13 
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<66> s. i4a<Hl^i 5lT=ii?i^l 4 *=^^(130) ^ € <^^(110)<=>11^ ^-^ W^'^l 

^4. rt|-5]-^^ l-Eflo]H ^91. ^l^]*]: 7lE]-5l ;^lc>]X)^(i Ua^ MBSW, SBPD, 

SBPU, SBSW2, SBSWDl- ^I'HsV^ ^'^^ ^ ^ ^ <^'^ofle]-i ^e*>^ ^-f 

<67> ^^^^] € '=i^(130)<^l ^e*>^ ^-f^^l^ el^^a^l ^l<H-^(3)^ 

RED_EN^ 4 <^^(110)<^1 ^^^^-^ ^-f<>fl^ °fl-E.Bl ;^llo1^(200) 

^ ;^1<H^J: EXT_EN# ^]<=>]^S. RED_EN<>1 #^^^-£1^ e^^^-^l i^^c1(4)7]- 

^-S-s:>c.^ s^ig^Al ^ '^^(ISO)^ EXT_EN<^1 sjig nila. 

e| clst:-1(310)7> ^^3^H 4 '^^(110)^ ^Ht!:i=1-. wlHe|-<il ^l<>1-^(5)^ 

^lo^^J: RED_EN ;^lc>l'ilJ: EXT_ENol ^-^^S)-^ ^-fofl ^^arl-c«j ajBe]-^ 
^^^KUO)* ^Htbi=i-. ^i-S- ^^^1(140)^ S. 14a^ '^^l^l^s: MBSW, 

SBPD, SBPU, SBSW2, ^ SBSWl^ ^jo^^cf. 

<68> £ ^ ^T^oj] oio^A-^ efl;^l>:El (500)1- cl-§-s^l-o^ ^Ise) ^]'H-t-(200)1- 

^l<^*m ^^1<^11- ^n^^ l:^£ol4. 

<69> ^ HS-ZL^ t^SC-ICsoO), efl^l^El ^1 0^^(400). efl^l^B^ 

(500), 3^^^'^ ^S(600), ^ M(800)^l ^7}S. 

<70> efl;^li^ £1(500)^ ^S^^lEll- i^^l-o^ ^-¥-<Hl^i cfloltlS ^^o] 

(500)S] -^^lajo] ^>^^o|] 
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<7i> tl^clCSOO)^ ^-^^ ^^^Sll- t^^^B^H ell^l^t^* HS-H^ 

*>7l 211^1^^^ ;^l<H-¥-(400)^ ^S.IL^ 

(300)^ ^^'^] efl^1^iBl(500) i41-^o11 /H^^V^ HS. 

T^lS-el ^^11- ^l^^J*:"!! ^^^*H ^>-§-*>^ ^-r-*^! ^1^^^ 
^ ^€^1 ^^1^ ^^-1^ SlS(600)<HlA] ;^H«-(400)» ^I'HW. efl^l^B] 

^^(400)^ ^^(600)<^l^i "^^S^ ^J:(RESET)7> %^^2}-5lig efl^l^iB^ 

(500)<^1 ellolEil- ^ tt^^l-. sfl^li^i (500)1- HSZl^^^S^ 

^S(ACTIVE)sl ^-^^s}- o^-f-# ^ SX"^. 

<72> Bl5J] «-s.(7oo)oi]^ efl^l-^iBl(500)<Hl^i ^Hlo^-ilSlCACTIVE) ^ ^1 

sflceHl^H 9]^ y^]<^^:^7} ^^l^l<^l^i 1:^(700)^ 

(200)* >^H^:£ (ACTIVE)* sj-^V^ 5^-^ sflJ^ofl cHrc|*!: 

>;o^7} <y^£lDi5:}-£ T3fl2.el -^(ioo)«fl ^ a^^ll ^cf. 

<73> SE t::1-€- ^ ^1 ^ 7fl^^-^^ ^JS.* 511^1:^^^1(500)* ^^7ll 

A>^^o.^^ <a^s 'Jd^ 7}^^ ^T^7ll^ «1H* /^H^:5i(ACTIVE)* ^S^^l: ^ 

oj^Til-. ;^lc>l al5Jl *^(700)^ ;^H^ J: (ACTIVE)* ^>-§-*><^ ^-^ ;^Hii||H.S. 

>^H^J:<^1 tfl-S-^V^ ;*ll^^s:* ^5^d^><^ °flS-sl ^H-^(200)«11 ^1^^3:4. ^^.eiM- 
;5flolAl^7> ^^^J^ofl -^-^^V^l ^-?-<^l^ ;qH-^(200)* wl*-*^ 

si-^l-o^ sq^ ;^HAij:^4^ t^i^eI -^(lOO)* t= ai^^ 
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<74> ^ ^ ^tgofl ^^12-21 ^^Hl efl^l^E-KSOO)^ ^S-S-o] 



rq-. Efl^liEK500)fe 3711 ;^ll ^^-^(510). <a^^(520), ^"l^-^-CSSO), ^ ;^12 ^^-^ 
(540)5- ^^J^i^. 

<75> ;^ll ^S.«-(510)^ Tll^lH^l ^11 ^H^^(ENP)7> ^^^SlJl ±^7} ^€<^1 ^ 

^ PMOS H^^l^EKPl). 7llolH7> <?1^5l:ii ^i^^A PMOS S^^I^^eKPD 

Si S.eil^3l- -a^Sslcl ^ell^<^l ^12 h:uB.ci\] o^^^ PMOS B.€^1^E|(P2), ^ 7llolH7l- 
;^112 i^^sf ^:SS1JL ^:i7> PMOS H^^liEl(Pl)^ ^efl^as]- <?l^sln^ ^sfl^^l 
El^] PMOS H^^litKP3)S T^^^^cV. 

<76> ;5ll2 ^^#-^(540)^ 7llolH7> B.^]^!^] h^^9\- 

NMOS H^^liiElCNS), 71101H7]- ;^12 h:.B.9^ <^^^JL ^^]9lo] ic^^l- NMOS 
Hqfl^l:±:El(N4), ^ TflolH'^l ^12 ;^1H^:^(ENN)7> :B511^o1 NMOS B^^l^t-l 

(N3)^ ±^ ^ NMOS H€^1^^i(N4)^ ^^^V 9^^^^ li^-^^9]^ NMOS 

H^^l^El(N5)S. 

<77> SJ^^(520)^ 7llolH<^l cfl^lEl ^ J: (SET/RESET)^ 43 4^^:£(ENW)* NAND 

^ ^47> SJ^slJii ^i^oflfe <y=^ 'S^sl^ H.5ll<^]<Hm 42 i^^7> <?1^^ PMOS 

B.Sll^l:^^El(P4), 7llo]H4 cll^lEi SET/RESET)^ 43 4^^^(ENW)^ AND <a^tb 

;iji).7> <a^5ljL i^i<^l^ zLei-^:B7> <?l^slc^ :E.4<?I4fe 4i <^^^ NMOS H 
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